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Randomized controlled trialThe aim of this randomized controlled trial was to investigate the effects of guided internet-based cognitive be-
havior therapy (ICBT) for posttraumatic stress disorder (PTSD). Sixty-two participants with chronic PTSD, as
assessed by the Clinician-administered PTSD Scale, were recruited via nationwide advertising and randomized
to either treatment (n= 31) or delayed treatment attention control (n= 31). The ICBT treatment consisted of
8 weekly text-based modules containing psychoeducation, breathing retraining, imaginal and in vivo exposure,
cognitive restructuring, and relapse prevention. Therapist support and feedback on homework assignment
were given weekly via an online contact handling system. Assessments were made at baseline, post-treatment,
and at 1-year follow-up.Main outcomemeasureswere the Impact of Events Scale—Revised (IES-R) and the Post-
traumatic Stress Diagnostic Scale (PDS). Results showed signiﬁcant reductions of PTSD symptoms (between
group effect on the IES-R Cohen's d = 1.25, and d = 1.24 for the PDS) compared to the control group. There
were also effects on depression symptoms, anxiety symptoms, and quality of life. The results at one-year
follow-up showed that treatment gains were maintained. In sum, these results suggest that ICBT with therapist
support can reduce PTSD symptoms signiﬁcantly.
© 2014 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-SA license
(http://creativecommons.org/licenses/by-nc-sa/3.0/).1. Introduction
Lifetime prevalence of posttraumatic stress disorder (PTSD) in the
general population has been estimated to range from 5.6% to 8.3%
(Frans et al., 2005; Kessler et al., 1995), indicating that PTSD is a com-
mon problem after experiencing traumatic events. While there are
effective treatments for PTSD, like cognitive behavior therapy (CBT;
Bisson et al., 2007), a substantial proportion of individuals with PTSD
do not seek professional help or do not have access to effective help
(Gavrilovic et al., 2005). Internet-based CBT (ICBT) could be a possible
way to increase access to psychological treatment (Andersson, 2009;
Andrews et al., 2010). Several studies have investigated the efﬁcacy of
therapist-guided ICBT for PTSD symptoms (Hirai and Clum, 2005;oural Sciences and Learning,
6 13 28 58 40; fax: +46 13 28
on).
are ﬁrst authorship.
. This is an open access article underKnaevelsrud and Maercker, 2007; Lange et al., 2003), as well as for
persons diagnosed with PTSD (Klein et al., 2009; Litz et al., 2007;
Spence et al., 2011; for a review see Amstadter et al., 2009). There is
also a related literature on the broader concept of telehealth interven-
tions (Sloan et al., 2011).
Lange et al. from The Netherlands were probably the ﬁrst to develop
and test a therapist-guided internet-based treatment protocol for PTSD
symptoms in controlled studies (Lange et al., 2001, 2003). They named
their protocol Interapy, and the program has since then been translated
and tested in studies conducted in Germany (Knaevelsrud andMaercker,
2007), and Iraq (Wagner et al., 2012). Knaevelsrud andMaercker (2007)
found that Interapy resulted in large effect sizes and sustained treatment
effects over three months, and in an uncontrolled study byWagner et al.
(2012) a similar result was found. In addition, Interapy has been found to
work in a large effectiveness study (Ruwaard et al., 2012).
Most trials on PTSD have involved some form of therapist guidance.
Guidance typicallymeans that a therapist provides support and encour-
agement and consequently the contact with patients can be regarded as
minimal. Unguided automated programswith no therapist contact gen-
erally lead to smaller effects and larger dropout rates (Spek et al., 2007),the CC BY-NC-SA license (http://creativecommons.org/licenses/by-nc-sa/3.0/).
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been conducted on guided ICBT for persons with diagnosed PTSD. Litz
et al. (2007) compared two therapist-supported internet-based inter-
ventions; ICBT and supportive online counseling (not based on CBT).
They focused on military personnel who served during the attack on
the Pentagon in 2001 and the following Iraq war, and all participants
were diagnosed with PTSD. This proof-of-concept trial showed that
dropout rate from ICBT was the same as in face-to-face CBT. Moreover,
ICBT was better than supportive counseling and had greater effects
than counseling on symptoms of PTSD, depression, and anxiety at
6 months follow-up (Litz et al., 2007). Klein et al. (2009) included pa-
tients with a conﬁrmed PTSD diagnosis (American Psychiatric Associa-
tion, 2000) and conducted an open trial over the course of ten weeks.
The results indicated a clinical reduction of PTSD symptoms, and high
ratings of therapeutic alliance, but there were no effects on other
more general psychological problems (Klein et al., 2009). The most re-
cent controlled study conducted within this ﬁeld, is that of Spence
et al. (2011) who included individuals with an established primary di-
agnosis of PTSD. This trial showed large pre-to-post-treatment effect
sizes for the treatment group on both PTSD symptoms, depression, anx-
iety and disability. However, the between group effects were small as
thewaiting list control group showed amoderate improvement. Collec-
tively, these trials indicate that ICBT is a promising treatment method
for PTSD that has the potential to increase access to CBT for persons
with PTSD. The studies also suggest that ICBTmight be a suitable meth-
od for different clinical groups, including personswith sub-clinical PTSD
as well as those with a conﬁrmed primary diagnosis of PTSD.
The current study focused on individuals with an established diag-
nosis of PTSD as measured by the Clinician-administered PTSD Scale
(CAPS; Blake et al, 1990). The aim of the study was to investigate the
effects of guided ICBT on measures of PTSD symptoms, depression, and
other anxiety symptoms, as well as quality of life against a control
group. Instead of using a pure waiting list group we included weekly
minimal support via the internet in the control condition. We expected
moderate to large between group effects in favor of the active treatment.2. Method
2.1. Participants and procedure
We recruited participants from the general population through
advertisements in national and local newspapers. It was stated in the
advertisements that the treatmentwould be provided over the internet.
A screening webpage was set up, and individuals interested in the trial
were asked to register and to complete seven online self-report mea-
sures as well as to complete questions regarding demographics and
current and past treatments. Self-report measures were administered
via the internet which generally has been found to generate acceptable
psychometric properties (Buchanan, 2003; Carlbring et al., 2007).
The inclusion criteria were: to be a resident of Sweden; to be at least
18 years of age; to have access to a computer and internet; to able to
read and understand the Swedish language; to be on a current stable
dose of medication (for at least the last 3 months) or medication-free;
to fulﬁll theDSM-IV diagnostic criteria for a primary diagnosis of chronic
PTSD according to the screening questionnaires.
The following exclusion criteria were used: imminent suicide risk as
assessed by item 9 on the Beck Depression Inventory (BDI-II; Beck et al.,
1996), followed by a telephone interview regarding suicidal ideation;
concurrent psychological treatment; presence of alcohol abuse (scoring
19 or higher on Alcohol Use Disorders Identiﬁcation Test, AUDIT;
Saunders et al., 1993), on-going trauma or trauma of more recent origin
than 3 months. Individuals who reported symptoms following
childhood abuse as their main reason for participating were also exclud-
ed. No other restrictions were made concerning type of trauma experi-
enced, as long as the DSM-IV criterion A was fulﬁlled.To assess chronic PTSD as the primary diagnosis, individuals who
met initial inclusion criteria were administered the CAPS (Blake et al.,
1990) via telephone. Additional questions regarding depressive symp-
tomswere also administered to further rule out suicidal ideation. Inter-
views were made by ﬁve clinically trained psychology students under
supervision of experienced licensed psychologists, and lasted between
30 and 90 min. Since this was a new procedure and interviews were
not audiotaped for ethical reasons, the CAPS was not regarded as
being suitable as a primary outcomemeasure in the trial and the instru-
ment was only used as a marker of diagnostic status. In addition, differ-
ent time frameswere used for the assessmentsmaking it less suitable as
a measure of change.
Randomization was conducted by an individual who was not other-
wise involved in the research project, using an online true random-
number service (www.random.org). The post-treatment interviewers
were blind to participant status (i.e. treatment or control). The control
group participants were offered the treatment after post-treatment
measures had been collected. A 1-year follow-up was conducted,
consisting of self-report questionnaires and a telephone interview.
This assessment only included participants in the treatment group.
Blinding was not possible at the 1-year follow-up due to the lack of a
control condition. Questions regarding change inmedication and/or en-
gagement in additional treatment were asked both at post-treatment
and at 1-year follow-up.
The local ethics committee approved the study protocol, andwritten
informed consent was obtained from all participants. The individuals
excluded from the study were sent an e-mail stating the main reason
for exclusion alongwith advice on how to seek health care if needed. In-
dividuals who reported suicidal ideation were contacted by telephone
with no delay. An experienced psychiatrist trained in CBT was available
for acute situations, but never needed to intervene.
2.2. Measures
2.2.1. Primary outcome measures
Impact of Event Scale Revised (IES-R; Weiss and Marmar, 1997) is a
frequently used self-report measure consisting of 22 trauma-related
statements, not strictly following DSM-IV criteria. Themeasure consists
of three subscales: avoidance, intrusion, and hyperarousal. A cut-off
score of 33 has been used for indicating a PTSD diagnosis. The IES-R
has demonstrated high internal consistency (Cronbach's α= .96) for
the total scale as well as for the subscales (intrusion α= .94; avoidance
α= .87; and hyperarousal α= .91) (Creamer et al., 2003). Depending
on time since trauma and other factors, test–retest correlation coefﬁ-
cients ranging from r= .51 to .89 have been reported for the avoidance
subscale, from .57 to .94 for the intrusion subscale, and from .59 to .92
for the hyperarousal subscale (Weiss and Marmar, 1997).
Post-traumatic Stress Diagnostic Scale (PDS; Foa et al., 1997)was used
as primary outcomemeasure and as a screening instrument for PTSDdi-
agnosis. PDS is a self-report measure following the DSM-IV diagnosis
criteria for PTSD. It includes a checklist over traumatic events along
with questions about diagnosis criteria A and B, followed by a symptom
checklist assessing criteria C, D and E. PDS also assesses the onset and
duration of symptoms, as well as their impact on valued life areas. The
measure has been found to have adequate psychometric properties,
with an internal consistency of Cronbach's α= .92, and a test–retest
reliability of r= .83 (Foa et al., 1997).
2.2.2. Secondary outcome measures
Beck Depression Inventory-II (BDI-II; Beck et al., 1996) is a widely
used 21 item self-report measure for assessing depression. Studies have
reported that the measure has good internal consistency (Cronbach's
α= .93) and a test–retest reliability of r= .91.
Beck Anxiety Inventory (BAI; Beck et al., 1988) is a 21 item self-report
measure of anxiety symptoms. Test–retest reliability (r = .75), and
internal consistency (Cronbach's α= .92) are adequate.
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measure of subjective satisfaction within sixteen areas that are consid-
ered important for quality of life. Satisfaction is rated for each area on
a six-point scale, ranging from−3 to 3. The importance of each area is
rated on a three-point scale from 0 to 2. The product of the two ratings
results in a score for each area. The areas rated as unimportant are hence
not included in the average score on the QOLI. Test–retest reliability has
been documented to be r= .80–.91 (Frisch et al., 1992).
2.2.3. Interview measures
Clinician-administered PTSD Scale (CAPS; Blake et al., 1990) was used
for the diagnosis of PTSD. CAPS is one of themost frequently used inter-
views for establishing PTSD (Blake et al., 1990). The interview covers
the diagnostic criteria for PTSD according to DSM-IV. For each criterion,
intensity and frequency is measured on a scale from 0 to 4. CAPS can
either be used to assess symptoms over the last week, the last month,
or the worst month. In this trial the last month version was used at
pre-treatment assessment, the last week at post-treatment and the
last month at 1-year follow-up. Results show internal consistencies of
α= .73–.85 (Weathers et al., 2001). Students who administered the
CAPS received brief training, but interviews were not audiotaped and
inter-rater reliability could therefore not be assessed. Hence the CAPS
was only used as a marker of diagnostic status.
Clinical Global Impression — Improvement (CGI-I; Guy, 1976) is an
instrument for assessing clinical improvement. It consists of three
subscales, of which one, CGI — Improvement, was administered at
post-treatment and at 1-year follow-up. The instrument requires the
clinician to assess howmuch the patient has improved or worsened rel-
ative to a baseline state at the beginning of the intervention. Responses
were rated on a 7-point scale ranging from1 (verymuch improved) to 7
(very much worse). The CGI-I was assessed after the CAPS interview.
Alcohol Use Disorders Identiﬁcation Test (AUDIT; Saunders et al.,
1993) was used pre-treatment to screen for alcohol abuse. An AUDIT
score of 19 or higher has been reported to indicate severe alcohol prob-
lems and was chosen as a cutoff for exclusion in this study. The AUDIT
was not administered after the treatment period.
2.3. Treatment
A manual for treating PTSD was developed which included validated
components commonly used in CBT for PTSD, including psychoeducation,
anxiety coping skill training, exposure, and cognitive restructuring
(Bisson et al., 2007; Harvey et al., 2003). The treatment consisted of
eight text-based modules delivered once a week over a period of
8 weeks. The reading level of the text was approximately eighth grade
(ages 12–14). The ﬁrst module was aimed at giving information about
the impact of traumatic events, PTSD, and the principles of ICBT
(psychoeducation). The participants were also given the possibility to
make a personal commitment for change through a treatment contract.
The second module was an introduction to controlled breathing and
conditioned relaxation, with skills training in order to facilitate trauma
exposure later on (Bisson et al., 2007). The second module also included
brief information about insomnia and PTSD (Krakow et al., 2001). Mod-
ules three to six were aimed at exposure, where the participants worked
with in-vivo exposure (modules 3 and 5), and imaginal exposure
(modules 4 and 6) in a graded and structured manner (Foa et al.,
1999). Imaginal exposure was carried out through writing and reading
trauma narratives. Module seven focused on cognitive restructuring
and psychoeducation about common thoughts and beliefs related to
trauma and their impact on emotions and behavior, especially avoid-
ance behavior (Ehlers et al., 2005). The eighth and last module was
aimed at relapse prevention and maintenance of progress. Information
about the next steps of the ongoing trial and some questions about the
experience of the treatment program were administered at the end of
the last module.2.4. Therapists and treatment contact
Themodules consistedmostly of text and imageswith a basic layout.
All the modules were accompanied by written homework assignments
that were sent electronically to a therapist on a weekly basis. A new
module was only made available to the participant if the previous one
had been completed. Access to themodules was given through a secure
website. Each participant was randomly assigned to one of ﬁve thera-
pists. All therapists were students in their later semester of a ﬁve year
clinical psychology program and all had received clinical supervision
in CBT. Three therapists were in their third year of training, and two
therapists were in their last semester. Supervision during the trial
was provided on a weekly basis by an experienced clinical psychologist
specialized in PTSD. This was done to secure treatment ﬁdelity.
The main task for the therapists was to guide the participants
through the self-help program and to give support, encouragement on
the progress made, and individual feedback on completed assignments
(see Paxling et al., 2013 formore details regarding therapist behaviors in
guided ICBT). Another task was to answer questions. The therapists
gave reports on treatment progress to the supervisor and also provided
the supervisor with treatment e-mails upon request. Feedback from the
therapist to the participant was provided once every week, and in addi-
tion occasional reminderswere sent via email. The communication took
place via an encrypted web service set up especially for the treatment
project. On average the time spent on communicating with the partici-
pants was 28 min/week and client (SD = 19.8), with a variation
between 11 and 52 min. Each week the participants gave reports on
their progress, with the possibility to include questions to the therapist.
Feedback was always provided within 24 h. No contact was made be-
tween the therapists and participants except for e-mails and the initial
diagnostic interview. The participants in the treatment condition who
did not ﬁnish all the modules within the 8 week time frame were
given the opportunity to continue working with the material on their
own without regular therapist support after post-treatment data had
been collected.
2.5. Control condition
In order to establish a non-passive condition for the participants in
the control group we presented them with general questions on well
being, stress, and sleep on a weekly basis. The rationale was to stay in
touch and provide support during the waiting period. The control
group received their ﬁrst round of questions at the same time as the
ﬁrst module was sent to the treatment group. Voluntary participation
was emphasized and they were not required to answer the questions
even if many did so. Moreover, they were told that their responses (or
lack of responses) would not affect the later treatment. The control
group participants were informed that they would be reminded of the
questions every weekend and that the contact would be made through
the encrypted system. In addition, they were instructed to contact the
research group if suicidal ideation would arise. The weekly questions
were neutral in relation to the trauma experienced in order tominimize
spontaneous traumawriting and/or worsening of PTSD symptoms. Two
questions were in the form of ratings, with one dealing with general
well being on a Likert-type scale, and the second experienced stress
on a 10-point scale. Some participants took the opportunity to ask
about other things related to their condition and wellbeing. The clini-
cian who managed the control group correspondence screened the
answers for suicidal ideation and also answered general questions
about the trial. Overall, however, the contact with the control group
was kept to a minimum and only aimed to provide general support.
2.6. Statistical analysis
Linear mixed-effects model, which was ﬁtted with full information
maximum likelihood estimation, was used to evaluate treatment effects
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level regression-based statistics was endorsed as the primary analytic
approach since it is a preferred method for addressing problems with
nested data structures that are inherent in repeated-measures data
(i.e., observations nested with individuals), and because it adequately
deals withmissing data under less restrictive missing data assumptions
(i.e., missing at random; Gueorguieva and Krystal, 2004; Salim et al.,
2008). In this combined two-level model, repeatedmeasures of the out-
come at level 1 are nestedwithin individuals at level 2. At level 2, person
speciﬁc growth parameters (i.e., random effects) vary as function of
treatment condition.
We ﬁrst analyzed the immediate effects of the controlled part of the
trial (pre- to post-treatment) using a model with ﬁxed effects of time,
treatment, and time by treatment interaction. Degrees of freedom for
ﬁxed effects were obtained by the Satterthwaite approximation and
were rounded to the nearest integer. Treatment was included as binary
coded variable (1 = treatment, 0 = control condition) in the model,
and the average difference in change between conditionswas estimated
with the interaction effect. We next analyzedmaintenance of treatment
effects through follow-up (pre-treatment to 1-year follow-up) for the
participants whowere randomized to the treatment condition. Random
effects (associatedwith intercept and slope)were retained in themodel
when signiﬁcant (i.e., signiﬁcance determined by the likelihood ratio
test). Separate analyseswere conducted for each outcome. Standard dif-
ference in average trajectories (d)was calculated by the formula provid-
ed in Feingold (2009; equation 7) for growthmodels andwas deﬁned as
themean difference in growth factor divided by the population baseline
standard deviation (here the pooled SD). We calculated 95% conﬁdence
intervals for traditional Cohen's d, as the sampling variance for growth
modeling effect sizes has not yet been derived (Feingold, 2009).
All analyses, both the pre- to post-treatment and the pre-treatment to
1-year follow-up analysis, made use of all available data from all ran-
domized participants, following the principle of intention-to-treat.
Prior to conducting primary analyses, the missing data assumption
was tested by exploring associations between baseline characteristics
and the presence of missing data.
Responder status was determined with the Reliable Change Index
(RCI; Jacobson and Truax, 1991) for the primary outcome IES-R total.
The RCI was calculated using the formula for RCI provided by Jacobson
and Truax (1991, formulas provided on p. 14), test–retest reliability
for the IES-R and the sample baseline standard deviation. Categorical
rates of response (i.e. reliable change), improvement (very much im-
proved or much improved on the CGI-I), and remission (not fulﬁlling
criteria for PTSD according to CAPS) were examined with logistic re-
gression ﬁtted with maximum likelihood. Following the intention-to-
treat principle, the regressionmodel used data fromall randomized par-
ticipants. For descriptive purpose, observed means, standard deviations
and sample proportions are provided throughout.
3. Results
3.1. Enrollment and baseline characteristics
A total of 186 individuals registered on the website (see Fig. 1). Of
these, 145 completed the self-reportmeasures and thus applied for par-
ticipation in the trial. A total of 62 of the applicants fulﬁlled all inclusion
criteria and were randomized to either treatment (n= 31) or control
condition (n = 31). Table 1 presents demographic characteristics of
the study sample. The typical participant in the trial was a middle-
aged employed woman who had completed a college or university ed-
ucation. Many participants (41%, n = 26) had experienced more than
one traumatic event. When asked to state the trauma that was the
main reason for seeking treatment, the types of trauma reported varied
greatly. Most common were sexual, physical, and/or psychological
abuse by partner (n = 14). Other traumas included life-threatening
disease (n = 8), severe offense by signiﬁcant other (perceived asthreatening to integrity) (n = 6), life-threatening accident (n = 5),
non-sexual assault by stranger (n = 5), murder of close relative
(n = 4), non-sexual assault by family member (n = 3), death of close
relative (n= 3), severe maltreatment in health care (n= 3), multiple
stressors (n = 3), life-threatening disease of close relative (n = 2),
military combat (n = 2), torture (n = 1), rape by stranger (n = 1),
rape by family member (n = 1), and the tsunami disaster (n = 1).
A majority of the participants had been in prior psychological treatment
(59.7%, n= 37), although not necessarily for PTSD. The groups did not
differ signiﬁcantly with regard to the demographic, diagnostic, or trauma
characteristics at baseline.
3.2. Missing data and treatment compliance
The number of participants who provided data at each assessment
point is detailed in Fig. 1. The total response rate on self-reportmeasures
was 87% (n = 54) at post-treatment. In addition, one participant had
one of the self-report measures missing at post-treatment assessment.
The proportions of missing data did not signiﬁcantly differ between
conditions at post-treatment (see Fig. 1). Among those treated, 71%
(22/31) completed the 1-year follow-up. No signiﬁcant differences
regarding baseline characteristics or self-report scores at pre-treatment
assessment were found between participants lost to follow-up (i.e., one
or more time points), and those who had a complete set of data at all
time points. The only exception was that participants lost to follow-up
were on average younger (M= 42.0 years, SD= 11.2) than those with
complete set of data (M= 49.1 years, SD= 11.2), t(60) = 2.5, p= .02.
Given these results and the small amount of missing data, we relied on
full information maximum likelihood estimation, which provides unbi-
ased estimates under standard data missing assumptions of ignorable
missing (i.e., missing at random; e.g., Salim et al., 2008).
Participants in the treatment condition completed on average of 5.1
modules (SD = 3.2, range = 0 to 8) over the 8 weeks of treatment.
Twelve participants (39%) completed all modules, and six participants
(19%) did not complete a single module (in terms of sending in home-
work assignments). No signiﬁcant differences on outcome measures
or demographic characteristics at pre-treatment assessment were
found between participants who completed a minimal dose of treat-
ment (i.e., ≥4 modules) and those who did not (all ps N .1). There was
however an association between number of modules completed and
treatment outcome on the IES-R total score when controlling for pre-
treatment scores (β=− .36, p= .013).
3.3. Controlled treatment effects on continuous outcomes at
post-assessment
Table 2 presents means by condition over time. Linear mixed-effect
models revealed signiﬁcant variation in intercepts for all outcome
measures. A signiﬁcant heterogeneity in linear rate of change was also
detected for the outcome measure PDS, and random effects for both in-
tercept and slope were thus retained in this model. We detected no sig-
niﬁcant differences between treatment and control at pre-treatment
(random intercept regressed on condition in the model) on any of the
outcome measures. The ﬁxed-effect interaction term in the model that
tests for differential average rates of change between pre- and post-
treatment as a function of condition was statistically signiﬁcant for the
primary outcome IES-R total,−17.9, 95% CI [−25.2,−10.6], t(58) =
4.9, p b .001, Cohen's d = 1.25, 95% CI [0.65, 1.80], favoring treatment
over control. A signiﬁcant time by treatment interaction was also de-
tected on each of the IES-R subscales intrusions, avoidance, and arousal
(all ps b .01), with associated between group effect sizes [95% CI] of d=
1.11 [0.52, 1.66], d=0.84 [0.27, 1.39], and, d=1.08 [0.49, 1.63], respec-
tively. Similarly, there was a signiﬁcant treatment effect (i.e., treatment
by time interaction) for the PTSD symptoms measured by PDS,−9.6,
95% CI [−13.8,−5.3], t(54) = 4.5, p b .001, Cohen's d = 1.24, 95% CI
[0.64, 1.81].
Fig. 1. Flowchart of study participants, point of random assignment, and dropouts at each stage.
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fects on the secondary outcomes of BDI-II,−6.1, 95% CI [−10.7,−1.6],
t(58) = 2.7, p= .009, Cohen's d= 0.55, 95% CI [0.00, 1.09], BAI,−6.2,
95% CI [−10.3,−2.1], t(55) = 3.0, p= .004, Cohen's d= 0.60, 95% CI
[0.04, 1.13], and QOLI, 0.89, 95% CI [0.26, 1.51], t(55) = 2.9, p = .006,
Cohen's d= 0.53, 95% CI [−0.02, 1.06]. The results favored treatment
over control in all cases (see Table 2).
3.4. Treatment response and remission at post-treatment
At post-treatment, 81.5% (n=22) of the treated participants no lon-
ger met the criteria for PTSD according to the CAPS. In the control group
the corresponding ﬁgure was 38.9% (n = 14). The logistic regression
analysis that used all randomized participants (N = 62) showed
that this difference was statistically signiﬁcant, est = −1.55, SE =
0.62, p= .01, odds ratio = 0.12, 95% CI [0.06, 0.71]. Using the Reliable
Change Index as an indicator of treatment response status on the prima-
ry outcome IES-R total, showed that 78.6% (n = 22) in the treatment
group and 25.9% (n = 7) in the control group improved according to
this criterion. Again, this difference was found to be statistically signiﬁ-
cant, est = 2.35, SE= 0.64, p b .001, odds ratio = 10.48, 95% CI [3.01,
36.45]. Similarly, a larger proportion of participants were categorized
as improved (score of very much improved, much improved on the
CGI) in the treatment 63% (n = 17) compared to the control group
13.8% (n = 4), est = 2.36, SE = 0.67, p b .001, odds ratio = 10.63,
95% CI [2.86, 39.5]. Only one participant in the control condition showeda reliable deterioration on the IES-R (i.e., Reliable Change Index; z≥ 1.96)
over the treatment phase. On the other hand, on the CGI-I two partici-
pants in the treatment group showed a deterioration (score of very slight
worse, much worse and very much worse) on the CGI. In the control
group eight participants showed deterioration according to the CGI-I.3.5. Uncontrolled treatment effects after 1 year
Multilevel regression analyses revealed signiﬁcant decreases in
IES-R, PDS, BDI-II, and BAI scores, and signiﬁcant increase in QOLI scores
from pre- to 1-year follow-up for participants who had been randomly
assigned to treatment (all ps b .01). Associated within group effect sizes
(Cohen's d) were 1.58, 95% CI [0.88, 2.23], 2.03, 95% CI [1.27, 2.72], 1.05,
95% CI [0.40, 1.74], 1.00, 95% CI [0.36, 1.61], and 0.68, 95% CI [0.06, 1.28],
respectively. The observed sample proportion of participants no longer
meeting criteria for PTSD, rates of responder status (i.e., reliable change),
and of improvement (score of very much improved, much improved on
the CGI) at 1-year follow-up were 61.3% (n= 19), 48.4% (n= 15), and
48.4% (n=15), respectively. None of the participants hadmade a reliable
deterioration on the IES-R at the 1-year follow-up (i.e., Reliable Change
Index; z ≥ 1.96). Taken together, these results suggested that treatment
gains were maintained through follow-up.
A total of 6 participants reported that they had sought additional
help for PTSD during the follow-up period.When analyses were repeat-
ed without the data from these participants results were largely
38 D. Ivarsson et al. / Internet Interventions 1 (2014) 33–40consistent with those reported earlier, i.e., all time coefﬁcients were
highly signiﬁcant for all outcomes.
4. Discussion
The aim of this studywas to investigate the effects of guided ICBT for
individuals diagnosedwith PTSD. The results showed that the treatment
program was effective in reducing PTSD symptoms, with large within
and between-group effects, and results were largely maintained one
year later. In terms of response rates the treatment group was superior
to the control group, with larger proportions of participants in the treat-
ment group showing no PTSD diagnosis, reliable change, and clinical
global improvement. Moreover, the treatment also resulted in improve-
ments on the secondary outcomesmeasuring depression (BDI), general
anxiety (BAI), and quality of life (QOLI), suggesting that the treatment
can be beneﬁcial for other comorbid aspects of PTSD, but probably not
as effective as face-to-face treatment (Bisson and Andrew, 2009). In
contrast to some earlier studies on ICBT for PTSD (Andersson, 2010),
we included participants with clinical levels of PTSD and all were diag-
nosed with the CAPS.
The primary outcomemeasure IES-R showed a large between group
effect (d = 1.25) at post-treatment, and at follow-up one year later
IES-R scores remained at a low level. We also found effects on the sub-
scales of the IES-R (intrusion, avoidance, and arousal), whichwere all in
the larger range (d= 1.11, 0.84, and 1.08, respectively), indicating no
major differential effects on the subscales. These effects were also mir-
rored in the outcomes for the interview measures and the PDS. It is
however interesting to note that a proportion of the control group par-
ticipants improved, with some no longer fulﬁlling the PTSD diagnosis
(45%), showing reliable change (23%), and being rated as improved on
the CGI-I (13%). This raises a question regarding the sample as this is
a high rate of improvement for a control group condition. Here it is im-
portant to note that the control groupwas not a pure waiting list group
as participants in this condition received weekly contact and could
communicate with the research staff by sending in responses to
questions eachweek during thewaiting period. Even if the control condi-
tion was not aimed to serve as a “placebo”, some control group partici-
pants beneﬁtted from the non-speciﬁc support. In other studies weTable 1
Demographic characteristics of the participants at pre-treatment.a
Gender Male
Female
Age Mean (SD)
Min–Max
Marital status Married/living together
In a relationship, not living together
Single
Widowed
Highest educational level Nine year compulsory school
Secondary school (compl.)
Vocational school (compl.)
College/university (not compl.)
College/university (compl.)
Employment status Employedb
Student
Unemployed
Retired
Registered sick at least 50%
Psychopharmacological medicationc None
Earlier
Present
Psychotherapy None
Earlier
Present
a No signiﬁcant differences existed between groups according to χ2 and independent t-tests
b Full time or part time.
c Medication had to be stable for at least 3 months for inclusion.have used moderated online discussion groups as control condition
(e.g., Andersson et al., 2012), but decided not to include an online dis-
cussion forum in this trial due to the sensitivity of the topic and ethical
concerns of sharing trauma narratives. We also included a 1-year
follow-up in this report, and the results are in linewith several previous
trials on ICBT for anxiety disorders showing that long-term effects can
be achieved (e.g., Carlbring et al., 2009; Paxling et al., 2011). Most stud-
ies on ICBT for PTSD symptoms have not included follow-ups longer
than three months after treatment, the main exception being the
Interapy program (Ruwaard et al., 2012).
In comparisonwith previous trials on ICBT for PTSD the present trial
appears to have at least as good effects as the previous programs. It is
important to note that programs differ in terms of content and amount
of therapist contact. For example, the treatment tested in the present
trial relied much on text, whereas the program by Spence et al. (2011)
used an illustrated story. Most similar in terms of contact time is the
trial by Spence et al. (2011), who found a smaller between group effect
(d= 0.47) on their main outcome measure (The posttraumatic stress
disorder checklist — civilian version; PCL-C, Weathers et al., 1994)
than the ones found in the current investigation. The Interapy program
is the one with the most research support and the effects seen in the
trials are usually large (e.g., Lange et al., 2003). However, the Interapy
program involves substantially more therapist interaction than the pro-
gram tested in this trial. It is also yet unclear if Interapy is more or less
effective than other guided ICBT programs, since no direct comparisons
have been made. Another related question is how well the effects re-
ported in our trial compares to face-to-face CBT for PTSD. Again, there
are no direct comparative trials. In other areas such as panic disorder
and social anxiety disorder there is however new evidence to suggest
that guided ICBT can be as effective as face-to-face CBT (Andersson
et al., in press; Cuijpers et al., 2010). Even if our trial, and the ﬁndings
by other research groups, suggests that guided ICBT is a promising treat-
ment for PTSD, controlled trials are needed, for example comparing ICBT
with therapist-led treatment, and in addition investigating patient and
clinician preferences.
Even if participants were excluded from the trial, with as many as
20 because of ongoing alcohol abuse, 9 because of subsyndromal
PTSD, and 12 because of systematic abuse in childhood, we did includeTreatment
(n = 31)
Control
(n = 31)
Total
(n = 62)
7 (22.6%) 4 (12.9%) 11 (17.7%)
24 (77.4%) 27 (87.1%) 51 (82.3%)
44.8 (11.2) 47.2 (12.2) 46 (11.7)
21–67 22–67 21–67
16 (51.6%) 13 (41.9%) 29 (46.8%)
2 (6.5%) 5 (16.1%) 7 (11.3%)
13 (41.9%) 12 (38.7%) 25 (40.3%)
0 (%) 1 (3.2%) 1 (1.6%)
3 (9.7%) 2 (6.5%) 5 (8.1%)
5 (16.1%) 3 (9.7%) 8 (12.9%)
6 (19.4%) 3 (9.7%) 9 (14.5%)
2 (6.5%) 3 (9.7%) 5 (8.1%)
15 (48.4%) 20 (64.5%) 35 (56.5%)
14 (45.2%) 21 (67.7%) 35 (56.5%)
1 (3.2%) 1 (3.2%) 2 (3.2%)
1 (3.2%) 4 (12.9%) 5 (8.1%)
8 (25.8%) 2 (6.4%) 10 (16.1%)
7 (22.6%) 3 (9.6%) 10 (16.1%)
16 (51.6%) 13 (41.9%) 29 (46.8%)
8 (25.8%) 9 (29%) 17 (27.4%)
7 (22.6%) 9 (29%) 16 (25.8%)
14 (45.2%) 11 (35.5%) 25 (40.3%)
17 (54.8%) 20 (64.5%) 37 (59.7%)
0 0 0
.
Table 2
Observed means and standard deviations for all continuous outcome measures at each
assessment point.
Pre Post 1-year
follow-up
Measure and group M SD M SD M SD
IES-R: Total scale
Treatment 54.65 13.16 30.96 16.06 25.05 20.68
Control 54.87 15.48 49.19 18.09
IES-R: Intrusion
Treatment 21.71 5.53 12.82 6.66 11.09 8.43
Control 19.61 6.41 17.23 7.08
IES-R: Avoidance
Treatment 18.58 6.96 10.36 7.19 7.77 7.87
Control 20.90 7.52 18.85 8.37
IES-R: Arousal
Treatment 14.35 4.81 7.79 4.58 6.18 5.82
Control 14.35 5.06 13.12 5.85
PDS
Treatment 31.90 6.52 17.32 9.86 13.0 10.76
Control 29.84 8.77 25.04 11.14
BDI-II
Treatment 26.61 11.42 16.11 10.49 14.82 10.80
Control 26.35 10.88 22.19 10.50
BAI
Treatment 23.03 10.27 13.57 8.15 11.95 9.33
Control 22.61 10.51 20.08 10.26
QOLI
Treatment 0.14 1.71 1.15 1.60 1.20 1.57
Control 0.59 1.65 0.62 1.93
IES-R = Impact of Event Scale Revised; PDS = Post-traumatic Stress Diagnostic Scale;
BDI-II = Beck Depression Inventory-II; BAI = Beck Anxiety Inventory; QOLI = Quality
of Life Inventory. Note. Control condition received treatment after post-assessment and
data for this condition are therefore not presented at 1-year follow-up.
39D. Ivarsson et al. / Internet Interventions 1 (2014) 33–40participants with signiﬁcant levels of depression and tried to keep
exclusion to a minimum. It is of course possible that we had too narrow
inclusion criteria. Transdiagnostic or tailored approaches to ICBT pro-
vides more ﬂexibility when it comes to treating participants with co-
morbid conditions and subsyndromal problems (e.g., Carlbring et al.,
2010; Titov et al., 2010a), and could be further explored as treatments
for PTSD given the high rate of comorbidity and the relatively smaller
effects on measures of depression, anxiety and quality of life.
The amount of time used for corresponding with the participants
was 28 min/week (SD= 19.8), with the time for the 5 different thera-
pists varying between 11 and 52 min. The time spent was substantially
higher in comparison with Spence et al. (2011) who had a total mean
time of 104 min (SD= 97) for the entire treatment. Klein et al. (2009)
reported an average total therapist time of 238.7 min (SD = 143.2),
which is similar to this trial. Litz et al. (2007) used another approach
and started their trial with a 2 hour face-to-face session with their par-
ticipants. There is a longstanding discussion on the need for support in
ICBT (Palmqvist et al., 2007), and it could be argued that therapist sup-
port is important for certain intensive and challenging parts of the treat-
ment such as exposure to trauma (Klein et al., 2009). It may also be that
some clients prefer contact over the internet (in particular if it is per-
ceived as being secure) over in-person contact, and that this may be a
way to overcome treatment barriers for some individuals (i.e., stigma,
shame that may be heightened via personal contact with therapist).
Unfortunately, we did not assess patient preferences in this trial
which could have shed light on this issue.
There are several limitations with this trial. The ﬁrst limitation is the
absence of structured psychiatric screening for possible comorbid disor-
ders. For example, we did not establish a diagnosis of major depression,
and allowed high scores on the BDI-II. The absence of structured diag-
nostic interview of possible comorbid conditions was mainly due to
time restrictions, especially since the CAPS took a long time to adminis-
ter. A second limitation is that validity of the CAPS might be affected by
its administration via a telephone. In addition, we were not able to
assess the reliability of the CAPS and used different time frames in theassessment. A third limitation is the high educational level of the partic-
ipants (56.5% of all participants had a university degree), whichmay re-
duce the external validity. This is however not uncommon in ICBT trials.
Comparable ﬁgures can be found in Knaevelsrud and Maercker (2007),
where 44% of the participants had a university degree. The forums used
in this trial to recruit participants were common ones such as radio,
newspaper, both locally and nationwide, as well as websites. The infor-
mation presentedwas aimed to be easily accessible and no prior knowl-
edge or skills were demanded except for good knowledge of the
Swedish language. This relates to a third possible limitation that the par-
ticipantswere recruited from the community and not via a clinic. This of
course limits the external validity of the trial. On the other hand, this can
be justiﬁed by the treatment versus demand gap that has been noted for
anxiety disorders (Kohn et al., 2004), namely that many individuals
with clinical levels of anxiety do not reach the clinic. It may also be
that individual in the community with PTSD differs in other respects
from clinic patients and that ICBT may be a way to reach these persons.
With this in mind, it becomes crucial how information about the treat-
ment is presented.We believe that advertisements in the national news
may be one option, but not the only one. Moreover, one study found
that an internet clinic sample had disorders as severe as those attending
an outpatient clinic, but with demographic characteristics more consis-
tent with a national sample (Titov et al., 2010b).
In spite of these caveats, and other possible limitations such as not
having access to the internet in some countries (albeit not Sweden),
we believe this study adds to the growing literature on the effects of
guided ICBT for PTSD. It remains to be established if guided ICBT can
be as effective as face-to-face CBT, and the long term effects beyond
one year is not known. Perhaps most important would be to develop
treatment approaches to handle comorbid problems such as alcohol
abuse and suicidal intent as these problems tend to lead to exclusion
from trials. It is also important to study the effects of guided ICBT in rep-
resentative clinical samples with patients who seek treatment for PTSD.
Overall, however, guided ICBT has the potential to become an evidence-
based treatment alternative for persons with PTSD.
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